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B Learning Objective

Following this tutorial, you will be able to run UNC external modules,
within Slicer3 or using command lines, in order to perform a regional
cortical thickness analysis.

You will learn how to load input volumes, perform a tissue segmentation
(tkEMS), register a parcellation map (skull-stripping -SegPostProcess-,
atlas registration -Register Images-, applying the transformation to the
parcellation image -ResampleVolume2-) and compute sparse and
asymmetric cortical thickness (CortThick).




&~ Learning Objective

How to perform aregional cortical thickness step by step?
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B e Prerequisites

This tutorial assumes that you have already completed the tutorial
Data Loading and Visualization. Tutorials for Slicer3 are available
at the following location:

« Slicer3 tutorials
http://www.na-mic.org/Wiki/index.php/Slicer3.2:Training




B e Materials

This tutorial requires the installation of Slicer3, the tutorial dataset and the
external modules. They are available at the following locations:

» Slicer3 download page (Slicer 3.2)

http://www.slicer.org/pages/Downloads

» Tutorial dataset download page(ARCTIC Tutorial _example_1.0)
» External modules download page (ARCTIC Executables 1.0)

http://www.nitrc.org/projects/arctic/

- Atlas download page(UNC_Pediatric_Brain_Atlas)

http://www.insight-journal.org/midas/item/view/2277

Disclaimer: It is the responsibility of the user of Slicer to comply with both the terms
of the license and with the applicable laws, regulations, and rules. -5-




B Materials: Tutorial dalaset

The tutorial dataset (ARCTIC_Tutorial _example 1.0) is a ZIP file.

Unzip this file somewhere in your computer.

An “ARCTIC Tutorial example 1.0° folder will be created,
containing:

A pediatric case: T1-weighted and T2-weighted images.

* An “ARTIC-Results/” directory, in which results of the tutorial
example will be saved.




B oo Materials.: External moadules

The executables are in a ZIP file (ARCTIC_Executables 1.0 linux32/64) .

Unzip this file somewhere in your computer.

An “ARCTIC_Executables 1.0 linux32/64” folder will be created, containing
executables needed to perform the cortical thickness analysis.

To add the pipeline as a Slicer3 external module :
- Open Slicer3
- Go to View — Application Settings —Module Settings
- Click on the “add a preset” button
- Select the “ARCTIC_Executables 1.0” folder and confirm
- Close Slicer3




& Materials: Allas

The atlas and its related files are in a ZIP file (UNC_Pediatric_Brain_Atlas) .

Create a “pediatric-atlas-4years-sym-T1-RAI" folder somewhere in your
computer.

Unzip the ZIP file in this new folder.

The “pediatric-atlas-4years-sym-T1-RAI” folder will thus contain the atlas
and its related files.

You can then unzip all the images (gunzip command).




& Tutorial Overview

A-Tutorial example with dataset
1- Load the dataset in Slicer
2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, Registerimages, ResampleVolume?2
4- Cortical thickness : CortThick

B-In depth tutorial

1- Load images

2- Use ItkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping
4- Use CortThick for thickness assessment
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& Tutorial Overview

A-Tutorial example with dataset
1- Load the dataset in Slicer
2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, Registerimages, ResampleVolume?2
4- Cortical thickness : CortThick

B-In depth tutorial

National Alliance for Medical Image Computing
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@ 3DSlicer

Load the dataset in Slicer

|}
IEI IE' tadules: I| Valumes

@ 2DSlicer

¥ Help & Acknowledgement

“lnmEE|

“ | oad
P

[ | (L] Select Wolumne F|Ie| I

Image Origin: From File —

L

Image Orientatin From File -

L

Lakel Map Single File

| apply |

Active Wolurme:

s

In Slicer, select the module
« Volumes » to load the input
images.

Then click on the « Select Volume
File » button to load the images.
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@ 3DSlicer

Load the dataset in Slicer

=
Py

F

N MM 1=

[5) Brainseqgatlas-pediatric-T1-RAl
[5) Brainseqgatlas-RAI
[C) RegCortThickPipeline_Batchmake_Wrapper
[5) RegCortThickPipeline_Data
E [ RegCortThickPipeline_Exec
[y ReqCortThickPipeline_1.0_linux32
[2) RegCortThickFipeline_1.0_linux64
B 5 RegCortThickPipeline_TutoralDataset
| =) Data

———
l Bl ) Tutorial_example I

(L) Tutorial_example_gz
(= Parag
) ribes
) styner
) vachet
(L) ¥ushun
| processing
) autismz
) CAN
() fragilex
18IS

() lost+found

| bin

Open Volume File

4
M| Hame

I pediatric_T1_RAl.gipl !
I pediatnc_TZ_RALgip

m]

#

x

Modified time
Tue Dec 2 11:29:41 2008
4,577 KB Mon Dec 110:17:21 2008
4,577 KB Mon Dec 110:17:26 2008

Size

File narne: |

Files of type: IVDIume &)

j Carcel

A new window ‘Open Volume File’ is now open. Select the
« Tutorial _example » directory . Select the « pediatric_T1 RAlLgipl »
file in the Data directoryand click on « Open ».
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@ 3DSlicer

Load the dataset in Slicer

Madules; Valumes

& [E]

IDSlicer
| =]

= []E e

¥ Help & Acknowledgemernt

“ Load

(L] Select Volume File |

olume Name: |pediatric_T1 _Fial gipl

I Irnage Origin: Centered — I
Irmagye Elrientatic1 Fram File  — |

Lakel K

| Apply

Artive Wolume:

an

¥ Dizplay

¥ Diffusion Editor

* Info

¥ Save

Now, select the Image Origin as
« Centered ».

And click on « Apply ».
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& Load the dataset in Slicer

IEI IEI todules: olumes =1 |I| |I| EI

@ 20Slicer

¥ Help & Acknowledgemnent

= Load The first image is now loaded.
[_] Select Walume File

violume Mame:  |pediatric_T1_Ral.gipl You can check it in the « Active

Image Origin: | Centered  —

Volume » widget.

Image Orientatio Feom Al —

Label Map Single File

Ay

Active Wolume: pediatric_T1 _Ral.gipl

Display

*  Diffusion Editor

Info

Save
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& o Load the dataset in Slicer

Apply the same steps to load the T2-weighted and atlas images.

One can find the T2-weighted image in the same directory than the T1-
weighted.

The atlas image, named « template-stripped.gipl », is in the pediatric-
atlas-4years-sym-T1-RAl/ directory.
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& Load the dataset in Slicer

&) &)

tadules: valumes — 4 I ] e
e

@ iDslicer

¥ Help & Acknowledoement

“ Load

(L] Select Wolume File |

Wolurne MName:  template gipl

Image Qriging | Centered  —

Imace Orientatio From File -

Label Map Single File

Apply

Active Volume: ternplate.gipl

an

-

Dizplay

* Diffusion Editor

¥ Infa

Save

Now we will load the parcellation
image.

Click on the « Select Volume
File » button to load the
parcellation.
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B o Load the dalaset in Slicer

Open Volume File e
N MM =) Nitame | sue| Modified time | [}
B [ people amygdalaleft.gipl 8,879 KB Thu Dec 18 17:43:24 2008
|) cascio amyqgdalaRight.gipl 6,879 KB Thu Dec 18 17:43:24 2008
=) Freesurfer J caudateLeft.gipl 8,879 KB Thu Dec 18 17:43:24 20038
I3 gimpel caudateRight.gipl 8,879 KB Thu Dec 18 17:43:24 2008
I3 gouttard cst.gipl 8,879 KB Thu Dec 18 17:43:24 2005
B I mathieuc gray.gipl 6,879 KB Thu Dec 1§ 17:43:24 2008
B I ARCTIC hippocampus Left.gipl 8,879 KB Thu Dec 18 17:43:24 2008
) ARCTIC_Batchmake _Wrapper hippocampus Right.gipl 6,879 KB Thu Dec 18 17:43:24 2008
I3 ARCTIC_Data latVentricleLeft.qgipl 8,879 KB Thu Dec 18 17:43:24 2005
=) ARCTIC_Exec latVentricleleftMask.gipl 8,879 KB Thu Dec 18 17:43:24 2008
|5 ARCTIC_NITRC-Update lat¥entricle Right.gipl 6,879 KB Thu Dec 18 17:43:24 2008
|3 ARCTIC_ReadMe latVentricleRightMask.gipl 8,879 KB Thu Dec 18 17:43:24 2008
B ) ARCTIC TutorialDataset pallidusLeft.gipl 8,879 KB Thu Dec 18 17:43:24 2008
1 " Right ai B.879 KB

[h [1p i =434 20

B () ARCTIC_Tutorial_example K ’
§,879 KB Thu Dec 18 17:43:24 2005

3 ARCTIC-Results

H [)
Parcellation.qgipl

[C2) ARCTIC_Tutorial_Results Parcellation_lahels.txt Z KB Thu Dec 18 17:43:24 2008
[ Data putamenLeft.gipl 6,879 KB Thu Dec 18 17:43:24 2008
B ) Tutoral_example putamenRight.gipl 6,879 KB Thu Dec 18 17:43:24 2008
[2) ARCTIC-Results README.txt 1 KB Thu Dec 18 17:43:24 2008
[-5) BrainParcellationAtlas-pediatric-T1-RAl rest.gipl 6,879 KB Thu Dec 18 17:43:24 2008
i _nediatric-T1- template-stripped.gipl 8,879 KB Thu Dec 18 17:43:24 2003
) pediatric-atlas-dyears-sym-T1-Ral template.gipl 64879 KB Thu Dec 18 17:43:24 2008
white.gipl 6,879 KB Thu Dec 18 17:43:24 2008
| ribes / 7
= ~J
File narme: |pediatric_T1 _FiAlaipl I Open
Files of type: IUDIume [ j | Cancel

A new window ‘Open Volume File’ is now open. Select the
« BrainParcellationAtlas-pediatric-RAl» directory . Then, select the
« Parcellation.gipl » file and click on « Open » .
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& Load the dataset in Slicer

tlodulas: Lalumes

&) &)

@ 3DSlicer

¥ Help & Acknowledoement

[ =] [e]

* Load

(L] Select walume File

Wolurne Mame: |Parc:ellatin:|n.gipl

Irmage Qrigin:

Imace Drientatin| From File  — |

[ Label Map | | Single File

| aoply |

Arctive wWiolume: temnplate gipl

an

* Display

* Diffusion Editor

¥ Info

Save

Now, select the Image Origin as
« Centered ».

Then, check the « Label Map »
case to load the parcellation as a
label image.

And click on « Apply ».
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wﬁi; 3DSlicer

Load the dataset in Slicer

& [E]

tlodules:

Valumes —

@ 3DSlicer

¥ Help & Acknowledoement

[J D] [E] e

* Load

[L] Select Volurne File

Wolurme Marme:

pediatric_T1_RaAlLgipl

Irnacge Origin:

Centered —

Image Orientatio

From File —

Lakel Map

Single File

Aaply

Active Wolurne:

pediatric_T1_Ral gipl

i

-

Dizplay

¥ Diffusion Editor

* Infa

Sawve

The dataset is now loaded.

You can check it in the « Active
Volume » widget while displaying
the 4 images.
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& Tutorial Overview

A-Tutorial example with dataset
1- Load the dataset in Slicer
2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, Registerimages, ResampleVolume?2
4- Cortical thickness : CortThick

B-In depth tutorial

National Alliance for Medical Image Computing
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& TIssue segmentation . itkEMS

odules:

[
& ] s = KnjEiE

@ 3DSlicer

™ Help & Acknowledgernent

~ HKEMS
Farameter set | = [ . .
LS = Select the « itkEMS » module (in All
Status ldle
— Modules).
AML segmentation file IE
* |nput 2 : EMS File Creator Add the K« Tl-Welghted |mage )),
T1 Weighted Ima@lﬂ| pediatric_T1_Ralgipl  — H « T2-We|ghted image » and « PD-
T2 Weighted Image | pediatric_T2_RAloipl — |2 weighted image » if available.
PD Weighted Image | yope %
imagge Orientation [Ral - Click on the « tissue segmentation

Tissue Segrentation Atlas Director ﬁ

atlas directory » button.

_
Segmentation Atlas Type [®] T1 T2

Output Directory IE

¥ Agvanced EMS File Parameters

* Options

Debug option
Write less

Defauit | coance | | apply -21-




& [Issue segmenliation : itkEMS

Select Directory - Ox
N MM~ 1)
L A new window is now open to
EF_rees:wfer select the tissue segmentation
gimpe
I3 gouttard a.tlaS.
B |5 mathieuc
= ) ARCTIC
@ ARCTIC_Batchmake_Wrapper Search and select the
|y ARCTIC Data . .
() ARCTIC_Exec « pediatric-atlas-4years-sym-
) ARCTIC_NITRC-Update .
) ARCTIC_TutorialDataset
| BrainParcellationAtlas-pediatric-T1-RAl .
i jatxi Click on the « OK » button to
|y pediatric-atlas-dyears-sym-T1-RAl .
E,i: ) confirm.
| ribes

ok | conee
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& - TISsue segmentation : itkEMS

tadules: | ithEms —'| E |Z| |E|

EE

3DSlicer

¥ Help & Acknowledgement

~ ItKEMS
Parameter set | tkEms1 — |2
— i Click on the « Output Directory » button.
HML segrentation file IE

“* lnput 2 : EMS File Creator

TH Weighted |m3@lﬂ| pediatric_T1_Falgpl  — H

T2 Weighted |m3138| pediatric_T2_Ralgipl — ||%

PD Weighted Image | pone j

Image Orientation |HAI

Tizsue Segmentation Atlas Directory | [0 pediatric-atla. . rs-sem-T1 - Rl |

Segrmentation

Output Directory IE

* Advanced EMS File Farameters

* Dptions

Debug option
WWrite less

Default | concel | | pply




& [Issue segmenliation : itkEMS

Select Directory

B () mathieuc A new window is now open to select
i Tl the output direct
[ ARCTIC_Batchmake Wrapper e ou pU Irec Ory'

) ARCTIC_Data

ARCTIC_E
gﬁﬂﬂlc:NT$;C—Update Select the « ARCTIC-Results »

[3) ARCTIC_ReadMe ; ; ;
e . directory in the Tutorial example

[ ARCTIC_Tutorial_example folder.
(- ARCTIC_Tutorial_Results
= Data

Click on the button to « create a new
directory ». Name it « itkEMS ».

ﬁ Eramsegﬁuas pedlatnc: -T1-RAl
|y pediatric-atlas-dyears-sym-T1-RAl

@F.‘g”ﬂ Tissue segmentation outputs will be
Hmﬁi saved in this new folder.
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& [Issue segmenliation : itkEMS

Select Directory =[O

O G-a g
) gouttard
B ) mathieuc
B ) ARCTIC
|y ARCTIC_ Batchmake Wrapper
) ARCTIC_Data
|y ARCTIC_Exec
) ARCTIC_HITRC-Update
) ARCTIC_ReadMe
B ) ARCTIC TutorialDataset
|3 ARCTIC_Tutorial_example
(=3 ARCTIC_Tutorial_Results
|y Data
B ) Tutorial example

Now, select the new directory
(itkEMS).

Click on the « Save » button, to
confirm your selection.

|3 Brain ParcellationAtlas-pediatric-T1-RAl
|3 Brainseg#atlas-pediatric-T1-RAl
ediatric-atlas-dyears-sym-T1-RAl

| Save | I Cancel |

National Alliance for Medical Image Computing 5.



& TIssue segmentation : itkEMS

EE]| o | ens SininlEcE

@ 3DSlicer
-

™ Help & Acknowledoement

“* RkEMS
Parameter set | tkens1  — |2
N All the parameters have been set. One
" can use this screenshot to check if

HML segrentation ﬂIelE everyth"']g IS set pI’OpeHy

“ Ihput 2 : EMS File Creator

Ti Weighted |maGE| pediatric_T1_Félgipl  — ||%

Click on the « Apply » button to
perform a tissue segmentation.

T2 Weighted lmaGE| pediatric_T2_Falgipl  — ||%

PD Weighted Image | pore i

Image Orientation |Fal

Tizsue Segmentation Atlas Directu:urg.-'| |:|pediatric-atla...rs-sy’m-ﬂ-HAI|

Segmentation Atlas Type W] T1 T2

Output Directory [[itkEms

¥ Advanced EMS File Parameters

“ DOptions

Debug option

Write less

Default | cancel | | appy -26-




\@ iDSlicer

Tissue segmentation . tkEMS

Two outputs, located in the itkEMS directory, will be used by the next step and thus
need to be loaded: the tissue segmentation label image (labels  EMS) and the

T1 weighted corrected image (corrected EMS).

Load these images by selecting the « itkEMS » directory, and choose the two files
one by one.

N<id Mr 1>

B ) people
| cascio
| Freesurfer
) gimpel
[ gouttard
B |5 mathieuc
2 ) ARCTIC
() ARCTIC_Batchimake _\Wrapper
3 ARCTIC Data
) ARCTIC_Exec
(3 ARCTIC_NITRC-Update
[ ARCTIC_ReadMe
B () ARCTIC_TutorialDataset
= [ ARCTIC_Tutorial_example
[C3) ARCTIC-Results
[ ARCTIC_Tutorial_Results
() Data

— Bopiztration
[ BrainParcellationAtlas-pediatric-T1-RAI
| Brainsegatlas-pediatric-T1-RAI
() pediatric-atlas-dyears-sym-T1-RAl

=

4
L3

Open Volume File =1

Hame

EM 5-Param.xml

EMS.log

JADH vtkMRMLScalarVolumeNodeB corrected EMS.gipl
JADH_vtkMRMLScalarVolumeNodeB_labels EMS.gipl

JADH_vtkMRMLScalarVolumeNodeB_posteriorl _EMS.gipl

JADH vtkMRMLScalarVolumeModeB posterior?  EMS.gipl
JADH_vtkMRMLScalarVolumeNodeB_registered _EMS.gipl
JADH_vtkMRMLScalarVolumeModeB_template_affine_EMS.gipl
JADH_vtkMRMLScalarVolumeNodeB_template_wamed EMS.gipl
JADH_vtkMRMLScalarVolumeMNodeB_to_JADH_vtkMRMLS3calarVolum
JADH vtkMRMLScalarVolumeNodeB to template EMS.affine
JADH_vtkMRMLScalarVolumeModeB_to_template_EMS.bspline
JADH_ vtkMRMLScalarVolumeModeC corrected EMS.gipl
JADH_vtkMRMLScalarVolumeNodeC_registered_EMS.gipl

File: hame: |

Files of type: I\,"Dlume )

sl

I oms |
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&~ [TIssue segmentation . itkEMS

Select the following options to properly load the two files :

Corrected EMS image

“ Load

Labels EMS image

“ Load

(L7 Select wolurme File

Walume Marme: |J33\D H_vwtkMRML Scalaro

IMmace Drigin:l Centered — I

Imace Orientatid From Fle -

Lakel Map Sirggle: File

| Apply I

(L] Select olume File

Volume Mame: | JADH_vtkMRML Scalarvo

Image Drigin:l Centered —i I

Imade Orientatidd From File e

Lakel hdap | Single File

| | Apply I

Set the image origin as « Centered ».

Click on the « Apply » button.

Set the image origin

as « Centered ».

Check the « Label Map » box.

Click on the « Apply

» button.
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& Tutorial Overview

A-Tutorial example with dataset
1- Load the dataset in Slicer
2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, Registerimages, ResampleVolume?2
4- Cortical thickness : CortThick

B-In depth tutorial

National Alliance for Medical Image Computing
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& - SKUll stripping . SegPostProcess

Iﬂ IE' mnduli: | Seq PostProcess —l| Izl |Z| |E|

@ 3DSlicer
4

e Select the « SegPostProcess » module
I‘ SegPostProcess (In A” MOdU|ES)

Parameter set | SeqPostProcesst —l"%

Status e Add the « Labels EMS » as Input image

- g
Input Image | A0 H_ytkMRML ScalarvolumeNodeB_lsbels_EMS gipl  — | Choose « Create a new volume » for the
| Outout mage | seqpostProcess vomet  — |2 output image
'~ Gausshon Fiter
:' LevelSet Based Smonthing Add the as
¥ eatvanced ptians Greyscale image

= Skull Stripping

Grayzcale Image LD H_wikMAML Scalartolumne ModeB_corrected_ EMS gipi— ‘

Click on the « Apply » button to perform a
Mk (optiora| one — skull stripping.

Dilation

:

White Matter |1

Grey Matter |2

Lol Lal] Ll

Cerebrospinal Fluid |3

| Default Cancel Apply -30-




B - SKUll stripping .. SegPostProcess

Now, one has the T1-weighted stripped image as an output, being named
« SegPostProcess Volume 1 » in Slicer.

l;l | 15239
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»@ iDSlicer

Registration : Registerimages

& [E]

[ BE

@ 3DSlicer
il

¥ Help & Acknowledogernent

“ FRegister Images

Farameter set | Register Images!  — "%

Status Idle

I Fized IMage | SegPostProcess Volumel  —

an1an

I Mowving Image | template-stripped.gipl —

I

Resample IMage | Register Images Volumel  —i ";

“ Regiztration Parameters

Initialization

Registration

Expected rotation maghitude IIII.1

Load transfarm E
| Sawe transfu:urm| :-‘I
More Landma || Image Cent (W] CentersOfhd
Secondamet
Mone Initial Riggicd [®] Affine

ESplite || PipelineRigic || PipelineAffine || Pipeline BSplin

Expected offset magnitucde |1 0

Expected scale magnitude IEI.EIS

[ale] [ale] La[e] Lol

Expected skew magnitude |III.III1

™ Advanced Redistration Parameters

Select the « RegisterlImages » module
(in All Modules)

Add the « SegPostProcess Volume 1 »
(T1-stripped image) as Fixed Image

Add the « template-stripped.gipl » as
Moving Image

Select as
Resample image

Click on the button « Save Transform »
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&  Registration .

Registerimages

Select File

|5) cascio
|5y Freesurfer
|5 gimpel
I gouttard
B | mathieuc
B 3 ARCTIC
|y ARCTIC_Batchmake Wrapper
[ ARCTIC_Data
|y ARCTIC_Exec
) ARCTIC_HITRC-Update
[ ARCTIC_ReadMe
B [5) ARCTIC TutorialDataset
I3 ARCTIC_Tutorial_example
() ARCTIC_Tutorial_Results

|5 BrainParcellationAtlas-pediatric-T1-Ral
|5y BrainsegaAtlas-pediatric-T1-RAI
|y pediatric-atlas-dyears-sym-T1-Ral

) Parag

File: narne: |

Files of type: |A|| Files {

A new window is now open to save
the transformation file.

Select the « ARCTIC-Results/ »
directory.

Click here to create a new folder and
name it « Registration ».

National Alliance for Medical Image Computing
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File: narme:

@ 3DSlicer

Registration :

Registerimages

B 3 Tutorial_example
B ) ARCTIC-Results
[y ItkEMS
| St rbioritiecs-pediatric-T1-RAl
|y Brainsegatlas-pediatric-T1-RAl
I pediatric-atlas-dyears-sym-T1-RAl
() Parag

Files of type: Al Files )

|At|as_Transfu:urm.txt

]
I Save

M | Cancel

Select the « Registration » folder.

Call the transformation file « Atlas_Transform.txt ».

Click on the « Save » button.

National Alliance for Medical Image Computing
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& - Registration : Registerimages

“ Registration Farameters

Load transform IE

Save transform | |7 atlas_Transform txt

Initialization More Landmart || Image Center (8] CentersOfta:
SecondMomerr
FRegistration Mok Iritizl Rligicd Affire
Bspline || Pipeling Rigid PipenneAfﬁneI [ Pipeline BSpline In the registration parameters, check
Expected offzet magnitudelﬂ] =i the « PlpellneBSpllne » bOX,
Expected rotation magnitude |III.1 ﬂ
. :I -
Expected scale magnitude |III.IIIS = CI|Ck on the « Ap p|y » button tO
Expected skew magnitude |0.01 = : :
i agnituce | = perform the atlas to case registration.
¥ Arvanced Reoistration Parameters
™ Reoistration Testing Parameters
* Advanced Initial Registration Parameters
¥ Arvanced Rigid Redistration Parameters
¥ Agvanced Affine Registration Parameters
* Advanced ESpline Redistration Farameters
Default Cancel I Aoply I
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& - Registration . Load the transform file

dit  View Window Help  Feedback

fj I—EH Modules: l

Data

_:I 4 b -v e search

-
3DSlicer

¥ Haln 2. Acbrnawladcaracnt

Once the registration is finished, select « File »
and « Add Transform... ».
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& - Registration : Load the transform file

Add Transform = |[O|[%

: @' @.}" ch 22 : Hame Size Modified time

[ ARCTIC_Data Atlas_Transform.txt 19 KB Tue Dec 3 15:30:16 2003
=) ARCTIC_Exec
) ARCTIC_HITRC-Update
[ ARCTIC_ReadMe
E [ ARCTIC_TutorialDataset
) ARCTIC_Tutorial_example
[ ARCTIC_Tutorial_Results
) Data
B 3 Tutorial_example
H |5 ARCTIC-Results
CETETTR RUoTEtas-pediatric-T1-R
[C5) BrainsegAtlas-pediatric-T1-Ral
() pediatric-atlas-dyears-sym-T1-RAl
i) Parag
|5 ribes

Fath: |J’.i\a.ltisms‘autism:‘peoples‘rnathieuc.l’.i\ﬁCTICIAHCTIC_Tutoria]Dataset.l’TutnriaJ_exampleIAHCTIC—HesultsiHegistratinn

‘i‘

’— Transform Options b

Marme: |

Directory: fautismfantismibeople/mathieuc AR CTICSARCTIC _Tutorial DatasetTutarial_example/&R CTIC- Results/Registration

@ ancel
Select the « Registration » folder.

Select the file.
Click on the « Apply » button.
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»@ iDSlicer

Registration : Resample VVolume 2

(&l &)

@ 3DSlicer
/

¥ Help & Acknowledgernent

Modulei | Resample Uolume 2

B njnf

* Resample Yolume 2

Farameter SEt‘ Resample Wolurme 21— "%

Status ldle
* InputsOutput

Input 1ur':'|'-"""'3| Farcellation.gipl  — "é

I Reference Wolume (To Set Output Parameters |y post Process Volume—

Output iolurne ‘ FResample Wolume 2 Yolumel  — "%

™ Resampling Parameters

* Transfo
Transfarm N':'d'3| vikbR KL Lingar TransformModed  — "%

™ Manual Transform (Only Used If Mo Transform Mode Sety

™ RigidfAffine Farameters

* Interpolation Type

Interpolation [S] linear nn W bz

T Windowed Sinc Interpolate Function Parameters

¥ B3pline Interpalate Function Parameters

¥ Output Parameters

Detault

| ey |

| Cancel |

Select the « Resample Volume 2 »
module (in All Modules)

Add the « ParcellationRAl.hdr » as Input
volume

Add the « SegPostProcess Volume 1 »
(T1-stripped image) as Reference volume

Select as
Resample image

Add the transformation file
« Atlas_Transform.txt »

Click on the « Apply » button to apply the
transformation to the parcellation map.
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B Regqgistration

Now, one has two new images
- the atlas that has been registered : « Register Images Volume 1 »
- the parcellation map that has been registered : « Resample Volume 2 Volume 1 »

-0.50526 -0.00045

o

Atlas Registered Parcellation Registered
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& Tutorial Overview

A-Tutorial example with dataset
1- Load the dataset in Slicer
2- Tissue segmentation : itkEMS

3- Registration : SegPostProcess, Registerimages, ResampleVolume?2
4- Cortical thickness : CortThick

B-In depth tutorial

National Alliance for Medical Image Computing
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& Cortical Thickness : CortThick

&) &)

@ 3DSlicer
v

¥ Help & Acknowledgement

moduIeS:l w-lg [v] =]

“ CortThick

* |nput: Segmentation Image

Farameter st | CortThick!  — j

Status Idle

I Segmentation iMage | H_ytkMRMLScalarvolumeModeB_labels_EMS o “

White matter label |1

Grey matter label |2

“ Jhput: Separated Images

White matter innage

Girey matter image

;l [«[r] Loy

Mone  —i
Mone  —i

11

“ Options

i

Farcellation Image| Fesample Volume 2 Violumel  — j

I Cortical Thickness an Boundar5f| CortThick Volomel  — lﬁ
I ——

Sparse Cortical Thickness on Wk Boundary

I Cortical Thickness on G Boundary

CortThick Volume2  — |

:

Mone —

dl

Sparse Cortical Thickness on GM Boundary

Daniglsan Map | pope  —

‘White matter component

Grey matter component

Boundary and Insicle Cortical Thickhess

;li

Mone  —

v

“ector file

Select the « CortThick» module (in All
Modules)

Add the « labels EMS.gipl » as Segmentation
image

Add the « Resample Volume 2 Volume 1 »
(T1-stripped image) as Parcellation image

Select « Add a new volume » to display the
cortical thickness on WM and GM boundaries

Click on the « Output » button to select the
output directory

Output ﬂ

| Canicel |

| sopyy |
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& Cortical Thickness : CortThick

Select Directory

B | mathieuc
B ) ARCTIC
=) ARCTIC_Baichmake Wrapper
) ARCTIC Data Select the « ARCTIC-Results»
(=) ARCTIC_Exec
) ARCTIC_NITRC-Update folder
) ARCTIC_ReadMe
B =) ARCTIC_TutorialDataset
[ ARCTIC_Tutorial_example

=) ARCTIC_Tutorial_Results Click on the « Create a new

-Lulil folder » button to create a new one

|5) Registration

) BrainParcellationfitlas-pediatric-T1-RAI Call it « Cortical Thickness »

[ BrainseqgAtlas-pediatric-T1-RAl

| Create new folder X

Enter a hame far this new folder

I Folder narme: II:DrticaJ Thickness I

Ok Cancel
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& Cortical Thickness : CortThick

- Select Directory = [|O|%

e N M 1=
[ gouttard
B I mathieuc
= () ARCTIC
[ ARCTIC_Batchmake_Wrapper
=) ARCTIC_Data
[ ARCTIC_Exec
=) ARCTIC_NITRC-Update
() ARCTIC_ReadMe
B I ARCTIC TutorialDataset
=) ARCTIC_Tutorial_example
() ARCTIC_Tutorial_Results
|5) Data
B ) Tutorial_example
B [ ARCTIC-Results
) itkEMS

4 B w1

o [}
|y Cortical Thickness

Select the « Cortical Thickness» folder

Click on the « Save » button to save the
output directory
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»@ iDSlicer

Cortical Thickness : CortThick

* CortThick

Farameter set | CortThick _."%

Status Idle

* Input: Segmentation Image

degmentation iMace smH_wtkMAML Scalarvolume Mode B _lsbels_E S gip— |

‘White matter label |1

[a]»

Grey matter label IE

o]

™ Input: Separated Images

* Dptions

Farcellation |'T'313'3| Resample Wolume 2 Wolomel  — "%

Cortical Thickness on W Boundary | CortThick Wolumel  — "%

Sparse Cortical Thickness an WM Boundary | pope

Cortical Thickness on GM Bu:uundarg.-'| CortThick volume2  — "%

:

Sparse Cortical Thickness an GM Boundary | plope

H

] Lafp

Daniglzon Map | mope -

:

‘White matter cormponent
Grey matter component
Wectar file

EBoundary and Inside Cortical Thickness

Click on the « Apply » button to perform
a cortical thickness analysis.

Cortical thickness results will be stored in
the « Cortical Thickness » directory.
Those are « .csv » files which can be
opened using a spreadsheet’s software.

Cutput | (- Cortieal Thickness |

Defauit | concel | | pply |
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&~ Cortical Thickness : CortThick

Now, one has two new images
- Cortical thickness on white matter boundary: « CortThickVolume 1 »
- Cortical thickness on gray matter boundary: « CortThickVolume 2 »

.[ ' - |-050826

Cortical thickness on WM boundary Cortical thickness on GM boundary
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& Tutorial Overview

A-Tutorial example with dataset

B-In depth tutorial

1- Load images

2- Use ItkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping
4- Use CortThick for thickness assessment

National Alliance for Medical Image Computing
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& = Load input images

Fle Edit Mew Window Help  Feechack OVE RVIEW
& E ao=E]E

*
@ 3DSlicer 1

™ Help & Acknowledgement

adules:

Valumes p—

= 1- Select the « Volumes » module
| (L Select violume File | 2
:n;gmumjn ;m 2- Load all the files you need for the
L analysis (cf. Slide « Utilisation : What
Label Map || Sirgle File you need ... »)
| Aply |
Active Volume: | "%
™ Display

4

¥ Diffugion Editar

¥ Info

¥ Sawve
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B oo Load input images

“ Load
() Select Volume File | | 1 How to load grayscale images (case and atlas)?
Yalume Mame:  |S063-005-02_10_T1 hdr
Image Origin: | | Centered —i | | 2 1- Select the image in the browser
mage Crientatic From Fie  — 2- Set the image origin as « centered »
Label Map (] Single Fle 3- Click on « Apply » to load
| Apply 3
|
“ Load
How to load parcellation and label images? | (2 Select valume Fie || 1
“olume Mame: | Parcellation gipl
1- Select the image in the browser image Origin: || Centered — | | 2
2- Set the image origin as « centered » Image Otientaticl From Fle
3- Check the « label map » button 3| @ Lakel Map | 71 Single Fie
4- Click on « Apply » to load apply 4
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& Tutorial Overview

A-Tutorial example with dataset

B-In depth tutorial

1- Load images

2- Use ItkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping
4- Use CortThick for thickness assessment

National Alliance for Medical Image Computing
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& -+~  Tissue segmentation : itkEMS

Overview

Probabilistic atlas-based automatic tissue segmentation via an
Expectation-Maximization scheme. ItkEMS also performs an
Intensity inhomogeneity correction of the input image that removes

gradual variations in the image intensities mainly due to RF caill
imperfection

Input_T1-Image.gipl Image_corrected EMS.gipl Image_labels EMS.gipl
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& -+~  Tissue segmentation : itkEMS

ItkEMS needs an XML file as an input. The Slicer3 module has been
updated in order to create such a file.

One has thus 2 choices:

- Load the XML file to execute the module.

- Create the XML file within Slicer3 and execute the module.
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& -+ Tissue segmentation : itkEMS

Input images

What you need...

Execute with an existing XML file Create the XML file and execute
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@ iDSlicer

Tissue segmentation : itkEMS

Execution with an existing XML file

] (&

@ 3DSlicer

Hadules: ihERS -l I EI IEI |
1 ;

¥ Help & Acknowledgement

= tkEMS
Farameter set | 4kEMST — Al
Ll
Status Idle
“ Input

2 EML segmentation file IE

* Input 2 : EMS File Creator

¥ Advanced EMS File Farameters

¥ Optiohs

Cefault

| Cancel | 3 “ Apply |

1- Select the « itkEMS » module (in All Modules)
2- Add the XML with the browser

3- Click on the « Apply » button to process the
data
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.@ iDSlicer

Tissue segmentation : ItkEMS

[&] [E]

odules:

thEMS =

JE e

@ L 1
3DSlicer
-

¥ Help & Acknowledgemert

“ tkEMS

T Input

Farameter et | jikEmst — j

Status Idle

* Input 2 : EMS File Creator

2

T1 Méeighted! Image | 5053-005-02_10_T1 har  — “%

T2 Weighted Image M j
FD Weighted Image m

3 Image Orientation |HIP

Tizsue Segmentation Atlas Directary| ([ peciatric-atias-T1

5 I Segmentation Atlas Type [W] T1 T2

6 Output Directory’l DitkEMS-output

¥ Agvanced EMS File Parameters

¥ Options

| Cancel | 7 | Apply

XML file creation and execution

1- Select the « itkEMS » module (in All Modules)

2- Add the available images for the segmentation (the
set of three isn’t needed)

3- Check that the atlas has the same orientation than
the input images

4- Set the Tissue Segmentation Atlas Directory for the
tissue segmentation

5- Check the tissue segmentation atlas type (T1-
weighted or T2-weighted image)

6- Set the output directory

7- Click on the « Apply » button to process the data
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& -~ Tissue segmentation : itkEMS

Advanced options (these will only need to be adjusted rarely)

= Anvanced EMS File Parameters

Dutpt Tmage Format BT GIFL T Weta [ Araee | Wd | 11SSUE Segmentation parameters
Ater erations [0 2| -- Choose the format of the output images
Fiter Method [ Curvature flow [l Gradaniso dlfision |~ Fjter options: specifies smoothing parameters
Filter Tirme Step |0.01 = . .
——— = prior to segmentation
Wi global spacial prior scalling |1 3 j . . . . .
G bl spacalprior scak [ 5| --Priors w_elghtlng the tissue classes in the
CSF glokal spacial prior scalling |IZI.? i,' S eg men t atl on
Other global spacial prior scalling |1 i,'
Mazimum Bizs Degres |4 =
N atlas warping L
Gridl Size (%) |5 =
Giidl Size (¥) |5 =
Grid Size (Z) |5 = ) .
o - Execution options
Optiohs
Debug option -- Debug option : Display debug messages during process
iite sz -- Write less : Does not write filtered and corrected images
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&< Tissue segmentation : itkEMS

Output images

What you will find in the output directory...

Output directory/

National Alliance for Medical Image Computing
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& -~ Tissue segmentation : itkEMS

Using the command line

If XML input file available :

brainsegCLP --XMLFile EMS-Param.xml

If the XML file needs to be created :

brainsegCLP --T1 T1 Image.gipl (--T2 T2 Image.gipl --pd PD_Image.gipl) --orientation
ImagesAtlasOrientation --segAtlasDir TissueSegmentationAtlasDirectory/ --atlasType
atlasType --outputDir outputDirectory/

with « atlasType » format : T1 or T2 (default : T1)
« orientation » format like RIP, RAI, ... (default : RAI)
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& <  Tissue segmentation : itkEMS

Options Using the command line

--help : Display help menu

Tissue segmentation parameters
--debug : To display debug messages
--writeless : To not write posteriors, filtered and bias corrected images

Execution options

--AtlasWarpingOff : To perform an atlas to subject affine registration instead of the warping
--grideSizeX (or Y,Z) <int> (default : 5) : X (,Z)-direction grid size for atlas warping
--maxBiasDegree <int> (default : 4): To set the maximum bias degree

--WMPrior <float> (default : 1,3) To set the white matter global spatial prior scaling
--GMPrior <float> (default : 1) To set the grey matter global spatial prior scaling
--CSFPrior <float> (default : 1,3) To set the cerebrospinal fluid global spatial prior scaling
--OtherPrior <float> (default : 1,3) To set the other matter global spatial prior scaling
--filterlteration <int> (default : 10): To set the number of filter iterations

--filterTimeStep <float> (default : 0,01): To set the filter time step

--filterMethod <Curvature flow | Grad aniso diffusion> (default : Curvature flow)




& Tutorial Overview

A-Tutorial example with dataset

B-In depth tutorial

1- Load images

2- Use ItkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping
4- Use CortThick for thickness assessment

National Alliance for Medical Image Computing
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L s Segmentation post-processing : SegPostProcess

Overview

Using a tissue segmentation label image as an input, this module can
perform a skull stripping.

Skull stipping >

Input Input Optional Output Output
Label _Image.gipl Raw_Image.qgipl (here T1) Mask_Image.gipl T1 stripped_Image.gipl
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B == Segmentation post-processing : SegPostProcess

Input images

What you need...

Filling Skull stripping
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& == segmentation post processing : SegPostProcess

Iﬂ IE' tadules: | SeqPostProcess —II] |I| |E|
1
@ 3DSlicer
x"'(
I" Help & Acknowledgernent
“ SegPostProcess
Farameter set — ;I

Status Idle

2 Input Image —i ":il_
3 Output Image | "%

™ Gaussian Filter

¥ LevelSet Based Smoothing

¥ Advanced Options

= Bkull Stripping

4 Girayscale Image’r\j.:.L—__.‘%_
|
O | sk coptionsty | mone . |2

Skull stripping

1- Select the « SegPostProcess » module
(in All Modules)

2- Add the tissue segmentation label image

3- Set output image to be displayed in Slicer
(« Create a new volume » instead of « None »)

4- Add the raw image to be stripped

5- If you want to display the mask used for the skull
stripping, set « Create a new volume » instead of
« None »

6- Check to apply a dilation of the mask (necessary
if the tissue segmentation has a low quality)

/- Set the related tissue labels

8- Click on the « Apply » button to process the data

White Matter |1 =
7 Grey Matter |2 =
Cerebrospinal Fluid |3 =
Default ‘ Cancel 8 | Anply
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& = segmentation post processing : SegPostProcess

= Gaussian Filter

Advanced options

(these options should not be changed for normal processing)

Do Gaussian filtering

variance of Gauss filter |1.0,1.0,1.0

= LevelSet Bazed Srmoathing

Target RMS errar (0.01

|

mumber of Iterations |5IZI

Do not perform a Level Set based smoothing

UL

= Advanced Options

Extract this label |0
Scale to isotropic pixel dimensions
Ferfarm an asyrmmetric closing operations

Enforced spacing in =,y and z direction

UL

%y and z directions |
Do Linear interpalation for reslicing
Lo hot perform a closing
Do not perform a Connected Component Labeling

Werbose mode

Gaussian Filter

-- Check to apply a gaussian filtering

-- If checked, set the variance of the gaussian filter in all 3
dimensions, either as a single value or a set of 3 (comma
separated)

LevelSet Based Smoothing

-- Uncheck not to apply a LevelSet based smoothing

-- Set the target RMS error for LevelSet smoothing

-- Set the number of iterations for the LevelSet smoothing

Advanced Options

-- Choose the label to be extracted before processing

-- Check/Uncheck buttons one wants to activate/disable

-- Set enforced spacing in x,y and z directions before any
processing (comma separated values)

-63-



& == segmentation post processing : SegPostProcess

Using the command line

Skull stripping:

SegPostProcessCLP Label Image.gipl Outputimage.gipl --skullstripping
Input_Image.gipl
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& == segmentation post processing : SegPostProcess

Using the command line

Skull stripping options
(if flag --skullstripping activated)

--mask Mask.gipl : To save the mask used for skull stripping

--dilate : To apply a dilation of the mask before the skull stripping necessary if the tissue
segmentation has a low quality)

--WM <integer> (default : 1) : White matter intensity level

--GM <integer> (default : 2) : Gray matter intensity level

--CSF <integer> (default : 3) : Cerebrospinal fluid intensity level
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& = Segmentation post processing : SegPostProcess

Options Using the command line
--help : Display help menu

Gaussian filter options
--Gauss : To apply a gaussian filter
--var <x-value, y-value, z-value> (default: 1.0, 1.0, 1.0) : Gaussian filter variance in the 3 dimensions

LevelSet based smoothing options

--noL.S : Not to perform LevelSet based smoothing

--RMS <double> (default: 0.01) : To set the target RMS error for LevelSet smoothing
--iter <integer> (default: 50): To set the number of iterations for LevelSet smoothing

Advanced options

--label <integer> : To extract a label before processing

--isotropic : To scale first to isotropic pixel dimensions

--asymClose : To perform an asymmetric closing operation

--noCCL : Not to perform a connected component labeling and threshold for the largest part
--rescale : To enforce spacing in the 3 dimensions before any processing

--space <x-direction, y-direction, z-direction> : To enforce spacing before any processing
--linear : To apply a linear interpolation for reslicing (nearest neighbor interpolation otherwise)
--verb : To activate verbose mode




& Tutorial Overview

A-Tutorial example with dataset

B-In depth tutorial

1- Load images

2- Use ItkEMS for tissue segmentation

3- Use SegPostProcess for skull stripping
4- Use CortThick for thickness assessment

National Alliance for Medical Image Computing
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B s Cortical Thickness (CortThick external module)

Sparse and asymmetric local cortical thickness

This tool measures the cortical thickness of the brain,
the distance between the white matter and gray matter at

each point.

2.96

3.8
2.93
4.09

3.9
4.15
4.31
3.39
2.81

WO 00~ A s L R e

Image_labels EMS.gipl

1.81
1.79
1.89

1.8
2.52
1.95
1.76
1.41
l1.61

Label Average Std Dev MNb Of Elem

1214
2113
11238
1796
897
9

90
2772
1479

Lobar cortical thickness analysis
(csv file)

Overview

Optional outputs

GM_AvgBoundary.gipl
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B e Cortical Thickness (CortThick external module)
by Sparse and asymmetric local cortical thickness

One can choose between two modes to compute the cortical thickness,
depending on the available images:

- Use a single tissue segmentation label map as an input. This image contains
white matter, gray matter and CSF labels.

- Use two different binary images: a white matter label image and a gray
matter label image.
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,@.m,,m Cortical Thickness (CortThick external module)
Sparse and asymmetric local cortical thickness

Input images
What you need...

Execution with a segmentation image Execution with separate WM and GM images
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@ .. Cortical Thickness (CortThick external module)
Sparse and asymmetric local cortical thickness

Segmentation image

adules:

EE

1
@ iDSlicer
» 1- Select the « SegPostProcess » module
I" Help & Acknowledgement (|n A” Modules)

“ CortThick

CorfThick = E III |E|

Farameter set =i |£

= 2- Add the tissue segmentation label image

Status Idle

* Jnput: Segmentation Image

2 [l e =] 3- Check if the white and gray r.natt.er label
T—" = values are those of the segmentation image
3 Grey matter label |2 =
= [l Bpie e ks 4- Select the output directory to save cortical
DI thickness information
“ 10
4 >4 5- Click on the « Apply » button to process
ot | v | 5 [Cww 1] | the data
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B e Cortical Thickness (CortThick external module)
Sparse and asymmetric local cortical thickness

Separate images

& [E]

todules: Cortthick g— | III IEI I
]

_ 1
@ JDSlicer
//
* Help & Acknowledgement 1- Select the « SegPostProcess »
= Cortmick module (in All Modules)
Parameter set| %
Status Idle 2- Add the white and gray matter label
I' Input: Segrentation Imace |mageS
“ Input: Separated Images
7} =l = 3- Select the output directory to save
Grey matter mage | None — |7 cortical thickness information
¥ Options
<o 4- Click on the « Apply » button to
(= process the data
| oeraut | [coee | 4 [y ]
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@ e Cortical Thickness (CortThick external module)
| Sparse and asymmetric local cortical thickness

™ |nput: Segrentation Image

Common options

¥ Input: Separated Images

“ Optiohs

Farcellation Image

Mone —

Cortical Thickness an W Boundary

Mone —

a3 an

Sparse Cortical Thickness an W Boundary

Mone —

Cortical Thickness on GM Boundary

Mone —i

3N

Sparse Cortical Thickness on GM Boundary

Mone —i

Danielson Map

Mone  —

aninn

White matter component

Grey matter component

[Vestor e

Parcellation Image
Load a parcellation image to have the results by label

Cortical Thickness on WM/GM boundary
Select « Add a new volume » to display the cortical
thickness on WM/GM boundary

Rare options

| Boundary and Insice Cortical Thickness

* 10

[ TN

=l

Sparse cortical thickness on WM/GM boundary
Select « Add a new volume » to display the cortical
thickness on WM/GM boundary

Danielsson map
Select « Add a new volume » to display the danielsson
map on GM

Vector file
Check to write the vector file (VtkFile)

Boundary and inside cortical thickness
Check to write two images : boundary and inside
cortical thickness -



@ . Cortical Thickness (CortThick external module)
- Sparse and asymmetric local cortical thickness

Using the command line

« Segmentation image » Mode

Global analysis
CortThickCLP OutputDirectory/ --inputSeg Label Image.gipl

Lobar cortical thickness analysis
(if parcellation map is available)

CortThickCLP OutputDirectory/ --inputSeg Label Image.gipl --par Parcellation Image.gipl
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@ . Cortical Thickness (CortThick external module)
» Sparse and asymmetric local cortical thickness

Using the command line

« Separate WM and GM images » Mode

Global analysis
CortThickCLP OutputDirectory/ --inputWM WM Image.gipl --inputGM GM Image.gipl

Lobar cortical thickness analysis
(if parcellation map is available)

CortThickCLP OutputDirectory/ --inputWM WM Image.gipl --inputGM GM _Image.gipl --par
Parcellation_Image.gipl
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B e Cortical Thickness (CortThick external module)
b Sparse and asymmetric local cortical thickness

| Using the command line
Options
--help : Display help menu

Segmentation image mode options
--WMLabel <integer> (default:1) : White matter label
--GMLabel <integer> (default:2) : Gray matter label

Display options

--SaveWM WM Avg Boundary.gipl : Save the average cortical thickness on white matter boundary
--SaveGM GM Avg Boundary.gipl : Save the average cortical thickness on gray matter boundary
--SaveSparseWM WM Boundary.gipl : Save the sparse cortical thickness on white matter boundary
--SaveSparseGM GM Boundary.gipl : Save the sparse cortical thickness on gray matter boundary
--DanGM GM DanielssonMap.gipl : Save the Danielsson map on the gray matter boudary

--V1k : Save the vector image

--Bvsl : Save 2 images : Boundary and inside cortical thickness

Connected component options
--Wec : Apply a connected component filter on white matter
--Gc¢ : Apply a connected component filter on gray matter




o Cortical Thickness (CortThick external module)
b Sparse and asymmetric local cortical thickness

Output Directory
What you will find in the output directory...

Output directory/

labels_ EMS-WhiteMatDistanceMap.csv
(i.e. cortical thickness value for each voxel)

if parcellation option :

labels_ EMS-WhiteMatDistanceMap_par.csv
(i.e. per lobe, cortical thickness value for each voxel)

labels_ EMS-WhiteMatDistanceMap_par_array.csv
(i.e. per lobe, average cortical thickness with standard
deviation and number of elements)
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B e Conclusion

Slicer3 toolkit provides an accessible and versatile platform to
conduct image processing of MRI data, in this case, regional cortical
thickness analysis using individual modules.

Thanks to this tutorial you are now ready to apply the individual
modules on your own dataset and perform a regional cortical
thickness analysis.
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